I
n Canada, cardiovascular diseases (CVDs) account for 37% of all deaths and remain the principal cause of death (1) . Recent recommendations (2) emphasize the importance of prevention to reduce economic burden and improve the health of the population. Considering the modifiable and nonmodifiable risk factors, it has been estimated that 83.8% of the Canadian population in 1992 is at low risk, 6.5% at moderate risk and 9.7% at high risk (3) .
Among modifiable coronary artery disease (CAD) risk factors, dyslipidemia is one of the most prevalent. According to the Canadian Heart Health Survey (1985 to 1991) (4), 45% and 43% of men and women, respectively, had a plasma total cholesterol (TC) concentration higher than 5.2 mmol/L. Numerous observational studies have demonstrated a direct relationship between CAD risk and plasma low-density lipoprotein cholesterol (LDL-C) concentration (5, 6) . The 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitor class of drugs (statins) reduce plasma TC by more than 20% over the long term (7) .
Statins also increase survival and reduce the incidence of adverse cardiovascular events in both secondary and primary CAD prevention (8) (9) (10) (11) (12) . According to a recent meta-analysis of 14 randomized trials (13) , a 12% relative risk (RR) reduction in all-cause mortality is achieved per 1 mmol/L reduction in LDL-C. This corresponds to a 19% RR reduction for CAD mortality, which translates into four fewer deaths per 1000 primary prevention patients (95% CI 1 to 7). The overall incidence of major coronary events is reduced by approximately 25% per 1 mmol/L reduction in LDL-C in primary prevention, which translates into the avoidance of 25 major cardiovascular events, which translates into 18 major coronary events, 12 coronary revascularizations and five strokes per 1000 patients. While the biochemical benefits of statins are evident within the first year of treatment, the clinical benefits increase in subsequent years, when the coronary risk is higher (12) . However, safety issues are of particular concern in the setting of primary prevention because these patients have not yet experienced any adverse events or symptoms related to CVDs. Because the baseline risk of CVDs is lower in this population than in secondary prevention patients, larger numbers of individuals must be treated to observe measurable treatment effects, such as prevented CAD events. Proper quantification of adverse events is therefore crucial when assessing the benefit-risk profile of statins in primary prevention. Depending on the definition of 'adverse event', the reporting Peer-reviewed, evidence-based recommendations for statin use in primary prevention of cardiovascular events are limited. A narrative review of published randomized controlled trials and meta-analyses was conducted to critically appraise the benefits and risks of statins in primary prevention. Statins effectively reduce plasma concentrations of low-density lipoprotein cholesterol, and reduce the risk of cardiovascular events and death. The greatest benefits are observed in high-risk subjects, such as patients with diabetes or hypertension. Serious cardiovascular events should not be included among serious adverse events because they are efficacy outcomes and are dependent on the baseline risk of patients. Rates of specific serious adverse events, such as cancer and rhabdomyolysis, seem to be similar between the statin and control arms of the clinical trials examined. Thus, the benefits of statins in primary prevention outweigh the risks, particularly among high-risk patients. However, the benefit-risk ratio would likely be optimized through interventions designed to increase persistence and adherence in a real-life setting. can potentially combine CVD events (hence, efficacy outcomes) with non-CVD events, as well as relatively trivial side effects, such as headaches, fatigue or asthenia. Indeed, post hoc analyses of primary prevention trials that elected to use an inclusive and nonspecific definition of adverse events were interpreted as indicating that statins had little benefit (14) . But the validity of combining efficacy and toxicity outcomes into an aggregate measure, while giving equal weight to serious and nonserious adverse events, is questionable; it likely overestimates the rates of clinically significant adverse events (15) .
Developing policies or recommendations for intervention in any disorder requires evidence beyond simple demonstration of efficacy from literature reviews (16) . It can also require careful weighing of benefits and harms, together with factors such as the role of lifestyle changes (17) , acceptability to patients, cost-effectiveness and budgetary impact of the health care strategy. In secondary prevention, statins are clearly cost-effective in most patients because of the high absolute baseline CAD risk (18) . Primary prevention, however, is more appropriately approached from a public health and economic perspective, because it involves treating a large proportion of the population who have a heterogeneous absolute baseline CAD risk (19) . While some clinicians recommend treating all at-risk patients, not just those with dyslipidemia (20) , clinical evaluative scientists have argued for more restricted use of statins, largely due to cost considerations and constraints (3). Indeed, studies that modelled the economical impact of statins in primary prevention showed that the incremental cost-effectiveness ratios are highly dependent on the baseline CVD risk. For instance, the incremental cost-effectiveness of atorvastatin in primary prevention varies between $3,846 and almost $20,000 per year of life saved for high-risk and low-risk patients, respectively (21) .
The purpose of the present review was to synthesize the evidence for statin use in primary CAD prevention and to provide a framework for carefully weighing the benefits and harms, especially with respect to serious adverse events (SAEs), using an approach that may be helpful to policy makers (22) .
METHODS
A scoping review of the published trials on statins in primary prevention was conducted. To be included in the review, trials must have been conducted in the primary prevention setting only or have included a primary prevention component as a prespecified subgroup of patients. Data on the trial design, population, treatments, end points, lipid profiles, changes in lipid profiles (when available), and safety and efficacy measures were extracted. Benefits were determined from the efficacy data reported in these trials for the various populations studied based on both the primary end point and on total cardiovascular events to better capture the public health perspective. Risk was assessed based on the occurrence of total adverse events and SAEs reported in the trials.
To make trial-specific efficacy information more relevant to decision makers, the number needed to treat (NNT) was used as an estimate of the expected number of patients for whom treatment would help to avoid one adverse outcome. The crude NNT is the reciprocal of the absolute reduction in risk of the event due to the treatment (1/ [R 1 -R 0 ]) (23, 24) . The NNTs for each trial were computed for statistically significant RR or hazard ratio (HR) of the effect of statin treatment on a given outcome measure. Because it is clear from the trials that the baseline risk, or hazard, is not constant over time, the duration of follow-up was not standardized (25) . The NNT metric is not without its limitations, which include the inability to account for differences in trial variables, such as differences in dose, length of followup, comparators (eg, placebo or usual care) and reference event rates. In the case of statin trials, one may also add the failure to account for varying baseline plasma lipoprotein levels as another limitation. Thus, the NNT should be used carefully when comparing different trials.
No quantitative quality assessment was conducted, but study strengths and limitations were determined during the synthesis process and are discussed herein. Differences across trials in baseline rates and population demographics were also addressed qualitatively. Consistent with a policy or management context, the questions and conclusions have been developed at the outset of the review process, taking into account the views of clinicians and epidemiologists on the review panel (16) .
RESULTS
A total of eight publications on statins in the primary prevention of CVD were found in the literature, corresponding to seven independent clinical trials (9, 12, (26) (27) (28) (29) (30) (31) . The proportion of patients treated for primary prevention was more than 85% in these trials, except for the Heart Protection Study (HPS) (28) and the PROspective Study of Pravastatin in the Elderly at Risk (PROSPER) (31) , which included 49% and 56% of primary prevention patients, respectively. Both of these studies separately reported at least the primary outcome for the primary prevention subpopulation. Information from a separate metaanalysis conducted by the Cholesterol Treatment Trialists' (CTT) Collaborators (13) that analyzed individual data of more than 90,000 patients participating in 14 randomized controlled trials, including the seven trials mentioned above, was used to supplement individual trial information reported here.
Benefits of treatment
The effects of statins on plasma lipoproteins and CAD rates, including NNTs, are summarized in Table 1 . The aggregate of data shows that statins effectively reduce LDL-C and TC in primary prevention with relatively low doses (lovastatin 40 mg or less, pravastatin 40 mg, simvastatin 40 mg or atorvastatin 10 mg). The differential mean change after one year of treatment (ie, mean change from baseline in control arm minus mean change from baseline in statin arm) ranged between -1.1 mmol/L (12) and -1.5 mmol/L (29) for TC, and between -1.08 mmol/L (12) and -1.26 mmol/L (29) for LDL-C.
Primary end points
The composition of primary end points varied substantially across studies from specific composite end points such as nonfatal myocardial infarction (MI) or death from CAD (West Of Scotland COronary Prevention Study [WOSCOPS] [9] ), to general end points, such as allcause mortality (Antihypertensive and Lipid-lowering Treatment to Prevent Heart Attack Trial -Lipid-Lowering Therapy [ALLHAT-LLT] [30] ). In addition, the study populations differed widely with respect to baseline plasma lipoprotein profile and cardiovascular risk. Despite these differences, statins showed robust significant benefits in primary end points in five of seven clinical trials, with ALLHAT-LLT (30) and PROSPER (31) trials being the exceptions.
In the Anglo-Scandinavian Cardiac Outcomes Trial -LipidLowering Arm (ASCOT-LLA) (27) , atorvastatin 10 mg reduced the risk of nonfatal MI or fatal CAD in patients with hypertension who had three or more CVD risk factors over a median of 3.3 years of treatment. In the Air Force/Texas Coronary Atherosclerosis Prevention Study (AFCAPS/TexCAPS) (12), patients with average LDL-C levels, low high-density lipoprotein cholesterol and no clinical evidence of CVD who were treated with lovastatin 20 mg to 40 mg for an average of 5.2 years experienced significant reductions in rates of major coronary events, defined as fatal or nonfatal MI, unstable angina or sudden cardiac death. In WOSCOPS (9), the primary outcome, namely, nonfatal MI or death from CAD, was significantly reduced among middle-aged men with hypercholesterolemia who were treated with pravastatin 40 mg for a mean of 4.9 years; this reduction was mainly due to reduced rates of nonfatal MI.
Three studies enrolled substantial numbers of patients with diabetes, namely, ASCOT-LLA -diabetes (27) , HPS (28) and Collaborative Atorvastatin Diabetes Study (CARDS) (29) . Given the higher baseline absolute risk of CVD events in this subgroup compared with the overall primary prevention sample, benefits were Continued on next page observed in all trials regardless of agent (atorvastatin or simvastatin), dosage and primary outcome definitions.
Total cardiovascular disease events
In the atorvastatin arm of ASCOT-LLA (27) and in AFCAPS/TexCAPS (lovastatin) (12) , the secondary outcome (total cardiovascular events and procedures) was significantly reduced in all patients and in those with diabetes, respectively. In CARDS (29) , the rate of any acute CVD event was significantly lower in patients with diabetes randomly assigned to atorvastatin 10 mg than to placebo.
CVD mortality was investigated as a secondary end point in four studies. In WOSCOPS (9), a significant RR reduction in cardiovascular death was observed in the pravastatin arm after a mean follow-up of 4.9 years. In HPS (28) , the NNT to prevent one CAD death among patients with diabetes was 67. However, in ASCOT-LLA (27) , the absolute reference event rate of CVD mortality was lower than that observed in the other trials, and no significant protection related to atorvastatin treatment was found. In AFCAPS/TexCAPS (12), the absolute rate of fatal CVD events appeared lower in the lovastatin arm than in the placebo arm (1.0% versus 1.4%), but there were too few events to perform survival analysis based on the prespecified criteria (12) . Both ASCOT-LLA (26) and AFCAPS/TexCAPS (12) were terminated prematurely because of highly significant risk reductions in the primary outcome among patients randomly assigned to statins.
Neutral trials
In PROSPER (31), pravastatin was found to have no statistically significant effects, despite a substantial reduction (32%) in LDL-C in the primary prevention subpopulation, which comprised 56% of the total elderly study sample, as indicated by nonsignificant HR for the primary end point of CAD death, nonfatal MI, and fatal or nonfatal stroke. However, the primary and secondary end points, CAD death or nonfatal MI, were significantly reduced in the entire study population, which included both primary and secondary prevention patients.
In patients with hypertension and moderate hypercholesterolemia in ALLHAT-LLT (30), the primary outcome, all-cause mortality, and the key secondary outcome, combined nonfatal MI and fatal CAD, were not significantly affected by pravastatin treatment. This may have been due to several factors (32) . For instance, by the sixth year of follow-up, almost one-third of participants randomly assigned to usual care were taking lipid-lowering drugs (mostly statins), while only 70.3% of patients in the pravastatin group were still taking the study drug. The low adherence and substantial cross-over was reflected in small differences in LDL-C and TC reduction between the active treatment and control arms, which were only approximately one-half of those achieved in other trials ( Table 1 ). The power of this study was also limited for the end point of mortality, in part due to enrolment of only approximately 50% of the originally planned 20,000 participants.
CTT meta-analysis Beneficial effects of statin treatment have been observed for primary end points in most trials. However, because primary end points can be composed of varying individual end points (eg, nonfatal MI or fatal CAD), it is difficult to synthesize benefits into a single figure without access to individual patient data from each study. In addition, some trials lack statistical power with respect to certain secondary end points (eg, CVD mortality) because the trials were not sufficiently powered to investigate these end points or were prematurely terminated. These problems were, in part, resolved through the recent meta-analysis conducted by the CTT Collaborators (13) .
The CTT meta-analysis found that, averaged over five years of treatment, statins reduced the incidence of major vascular eventsdefined as the combined outcome of major coronary event, coronary revascularization, and fatal or nonfatal stroke -by approximately onefifth per 1 mmol/L reduction in LDL-C in all prespecified subgroups, including primary prevention study participants with no history of CAD or MI (13). The RR of major CVD events in this subgroup was 0.72 (95% CI 0.66 to 0.80). This translates into 18 major CAD events, 12 coronary revascularization procedures and five strokes avoided per 1000 individuals treated with statins for primary prevention. In addition, pooling all patient data showed that statin treatment significantly reduced all-cause mortality by 12% per 1 mmol/L LDL-C reduction (RR 0.88; 95% CI 0.84 to 0.91), which was mainly attributable to a 19% reduction in CAD mortality (RR 0.81; 95% CI 0.76 to 0.85). The benefits of statins did not appear to be influenced by baseline cholesterol levels (13). The reduction in major coronary events per 1 mmol/L LDL-C reduction appeared to be smaller for female than male patients, but was still statistically significant.
Due to large differences across trials in patient populations, baseline event rates, dosage and the relative lack of head-to-head trials, it is not possible to directly compare individual statins.
Potential harms
Non-CVD mortality, cancer and rhabdomyolysis are the SAEs of concern when assessing the potential harmful effects of statin therapy for primary prevention. Although it is well established that statins reduce CVD mortality, their impact on non-CVD mortality is less clear. Because of the large number of patients exposed, any proposed intervention for primary prevention must be assessed with respect to its potential effect on the incidence of non-CVD important adverse events, such as cancer. Moreover, rhabdomyolysis is a rare but serious condition that has been specifically linked to statin therapy.
Total SAEs
Most trials compared overall absolute adverse event rates between treatment and control arms; such reporting does not allow differentiation between the occurrence of SAEs and nonserious side effects. PROSPER, AFCAPS/TexCAPS and CARDS reported SAE rates separately and found similar rates between statin and control arms; however, their figures included CVD events, which confounds the true incidence and clinical significance of non-CVD SAEs in each group. True safety outcomes most often involve idiosyncratic reactions that have unknown etiologies as opposed to CVD events. Also, a single patient who experienced both a non-CVD and a CVD SAE -which is, in fact, an efficacy end point -would only be counted as having experienced a SAE. Consequently, to properly assess SAEs in primary prevention, it is necessary to specify non-CVD SAE rates.
ASCOT-LLA (26) reported SAEs separately from CVD end points and found no statistical difference between treatment and control arms after a median follow-up of 3.3 years. Although the actual SAE incidence was not published, an economic analysis of ASCOT-LLA, which was based on patient level data, reported that the mean number of non-end point-related hospitalization days was 2.7 per patient for atorvastatin versus 3.2 for placebo. These results suggest that treatment with a statin does not pose a higher risk of experiencing SAEs (23) . In addition, CARDS reported SAEs that were possibly related to the study drug, with 1.1% of patients in the atorvastatin and the placebo arms experiencing such events (29) . Because individual trials might have been insufficiently powered to detect small differences in SAE rates, a meta-analysis pooling the results from all trials would be very useful. Unfortunately, the CTT Collaborators did not undertake such an analysis for nonfatal and non-end point SAEs. Given the low overall absolute risk of these SAEs, very large sample sizes would be required to detect a clinically and statistically significant difference between statin and control groups. Consequently, a small difference in absolute risk may not be clinically relevant in the context of the overall benefit of statin treatment, provided that the seriousness of the event is taken into account in the qualitative assessment of overall benefits and risks.
Non-CVD mortality
Non-CVD death is the most relevant outcome from a safety point of view. The comparison of point estimates for non-CVD death rates across studies does not yield a consistent pattern (Table 2) ; also, the recent CTT meta-analysis (13) reported no significant effect of statins on nonvascular mortality (RR=0.95; 95% CI 0.90 to 1.01).
In ASCOT-LLA (26), atorvastatin did not significantly affect allcause mortality. Similarly, pravastatin did not affect all-cause mortality in either ALLHAT-LLT (30) or WOSCOPS (9) . Among diabetic patients, only CARDS examined all-cause mortality as an outcome, and found no statistically significant difference in the treated group; however, CARDS (29) was stopped early, resulting in shorter follow-up time. In AFCAPS/TexCAPS (12), there was no significant difference between the lovastatin and placebo arms with respect to overall absolute mortality rates (4.6 and 4.2 per 1000 patient-years, respectively). However, while the above trials lacked the statistical power to detect differences in overall mortality, the CTT meta-analysis showed that the effect of statins on noncardiac mortality is highly unlikely.
Cancer
Among the major trials reviewed, only PROSPER (31) showed a signal (a potential safety concern) for increased cancer rates among patients on statin therapy. While HR point estimates indicated a Benefit-risk profile of statins in primary prevention possible increase in the risk of breast, gastrointestinal, respiratory and other cancers, only total cancer risk reached statistical significance (HR=1.25; 95% CI 1.04 to 1.51) (32) . While the ratio is low, if it is true, it can translate into a large absolute number of cancers at the population level. However, a meta-analysis (31) of the cancer risk in eight large statin trials including approximately 60,000 patients found no increased risk, suggesting that PROSPER might have been an outlier and the finding due to chance. In contrast to the other trials included in the meta-analysis, PROSPER was conducted exclusively in elderly subjects (mean age 74 years, range 70 to 82), who perhaps had a greater baseline cancer risk than patients in other trials, suggesting a possible interaction between age and statin use for this adverse outcome.
Furthermore, the CTT meta-analysis (13) also did not find an association between LDL-C lowering by 1 mmol/L with statin treatment and the overall (RR=1.00 95% CI 0.95 to 1.06) or site-specific risk of cancer. In addition, there was no trend to increased cancer risk with increasing duration of statin therapy. Another recent metaanalysis (34) , which focused exclusively on the risk of cancer in an overall patient population of 86,000, found no link between the incidence of cancer and statin use.
Rhabdomyolysis
Only four cases of rhabdomyolysis were reported in the seven clinical trials that were included in this review: one patient among 5158 hypertensive patients receiving atorvastatin in the ASCOT-LLA (26), one patient among 3304 patients randomly assigned to lovastatin in AFCAPS/TexCAPS and two patients in the placebo arm of AFCAPS/TexCAPS (12) . In CARDS, one case of myopathy was reported in each of the atorvastatin and the placebo arms (29) . In the CTT meta-analysis (13), the absolute risk of rhabdomyolysis ascertained in slightly less than 40,000 patients treated with statins was very low (0.023%), and the five-year excess risk compared with placebo was small and not significant (absolute excess risk 0.01%).
Benefit-risk assessment
Because of heterogeneity in efficacy end points and adverse events, risks and benefits from all trials cannot easily be pooled into aggregate measures. In addition, because harm includes different types of adverse events, these should be more appropriately weighed according to patient preference (utility) or according to their consequence (ie, morbidity, hospitalization, use of health services, and scheduled and unscheduled medical visits).
In the CTT meta-analysis (13), benefits were expressed as the reduction in mortality per 1 mmol/L reduction in LDL-C. However, the benefit-risk profile of statins in a real-life setting may differ from that derived from clinical trials because of differences in drug adherence and discontinuation, as well as follow-up care, especially in primary prevention for asymptomatic conditions such as hypercholesterolemia. Although intent-to-treat analysis and discontinuation rates have sometimes been considered in clinical trials, these may not reflect patterns of use in a real-life setting. For instance, AFCAPS/TexCAPS (12) reported no significant difference between treatment arms in the absolute rate of adverse events leading to discontinuation (13.6% versus 13.8%), and WOSCOPS (9) reported similar withdrawal rates at five years (30.8% versus 29.6%) for pravastatin and placebo, respectively. Two studies on the rate of statin discontinuation in Quebec (35, 36) used administrative prescription databases. Among new users of statins in either primary or secondary prevention, persistence after 24 months of treatment was 83%, but the proportion of patients with greater than 80% adherence was only 60% (35) . More specifically, in primary prevention among patients 50 to 64 years of age, persistence was 65% after six months of treatment and only 35% after three years (36) . Because the greatest benefits can be expected with long-term treatment, population-based interventions aimed at improving adherence should be envisaged to maximize the benefit-risk ratio of statins in primary prevention.
Delaying CAD onset and preventing associated mortality results in major societal benefits, given that people will spend a longer time in the workforce. A recent study by Unal et al (37) conducted in England and Wales showed that primary prevention by modifying major risk factors effectively reduced CAD mortality. Furthermore, the absolute number of avoided deaths was four times greater in primary prevention than in secondary prevention. The greatest impact was achieved through population-wide tobacco control and diet modification. When prevention by statins was analyzed separately, in a total population of 35.5 million, 2135 fewer deaths attributable to statins were observed. However, in contrast to nonstatin interventions, most of the avoided deaths were in secondary prevention; specifically, 1990 deaths in CAD patients compared with 145 in people without CAD. Until the recent National Institute of Health and Clinical Excellence was published (38) , statins were only recommended for secondary prevention in the United Kingdom.
DISCUSSION
Clearly, for all medical interventions, benefits should outweigh risks. Clinically, statins reduce LDL-C and reduce the rate of CVD events both in primary and secondary prevention. In primary prevention, the most favourable NNTs are achieved in populations in which baseline risk is relatively large, such as patients with diabetes and hypertension. However, all CVD risk factors should be considered jointly because they have a synergetic effect on the patient's absolute risk (20) . Given that the benefits of statins appear to be independent of baseline cholesterol levels and extend to patients who are not considered to be dyslipidemic, statins have been recommended in all at-risk patients, based on the global CVD risk profile (13) .
Our review shows that the benefits of statins translate into a reduction in CVD mortality even in primary prevention. In the studies that reported overall SAEs, namely PROSPER, AFCAPS/TexCAPS, CARDS and ASCOT-LLA (non-end point-related), there was no increase in SAEs associated with the use of statins. With respect to specific SAEs, there is no evidence of an increase in the incidence of rhabdomyolysis or cancer. An exception was PROSPER, which enrolled elderly subjects and showed a higher rate of cancer in the group treated with statins than with placebo. However, the CTT meta-analysis, which included the PROSPER trial, found no difference in cancer risk. It should be recognized that clinical trials are not optimal for detecting very rare but serious and harmful SAEs such as rhabdomyolysis and cancer. Even meta-analyses may not detect very rare SAEs if they are very infrequent and have a long delay of onset. A general limitation of a more precise assessment of risks and benefits is the lack of individual patient data. Some individual patients could have contributed to more than one study outcome, making it difficult to precisely appraise statin benefits from the trials reported here. We recommend that this issue be addressed using original trial data, similar to the approach used by the CTT (13) . While some have argued that in primary prevention, statins reduce the risk of CVD mortality but not overall mortality, perhaps due to a higher incidence of death due to non-CVD mortality (14) , our review suggests that this conclusion is not warranted. Only ALLHAT-LLT considered all-cause mortality as a primary outcome, and the treatment effect was nonsignificant. However, there were several study limitations, such as low adherence and a high crossover rate between treatment arms, which contributed to a relatively low LDL-C and TC difference. Other trials investigated overall mortality either as an outcome included in a composite measure of primary outcome or as a specific secondary outcome, but all had insufficient statistical power to show a difference within the context of the experimental design. However, there is no evidence that statins increase the risk of non-CVD death, based on estimates from individual trials and the CTT meta-analysis of data collected over hundreds of thousands of patient-years. Even with an overall sample size of approximately 45,000 patients per treatment arm in the CTT meta-analysis, the study only had a 34% statistical power to detect a risk difference of 5% in overall mortality. To investigate specifically whether statins increase the risk of nonvascular mortality, as previously hypothesized, would require access to primary data such as those used by the CTT.
Finally, pooling all adverse events, without weighting by utility or clinical consequence, gives little clinically relevant information about the potential harm of any intervention. The appropriateness of pooling CVD and non-CVD adverse events is methodologically questionable (15) . In addition, most trials included some mixture of primary and secondary prevention patients. Access to the original trial data would help to stratify adverse events according to primary and secondary prevention, and to appraise the long-term consequences of adverse events, which must be supported by properly designed research on patient utility or preference. Furthermore, all SAEs within the clinical trial setting are reported to regulatory authorities. Based on the large number of patients exposed to statins in clinical trials over the last 20 years, no patterns in noncardiovascular SAEs have been observed by regulatory authorities. However, it should be recognized that clinical trial patients exclude those who are at higher risk for SAEs. In a real-life setting, patients who are at higher risk for such SAEs can still be treated, and generally, monitoring of adverse effects may not be as intensive as in clinical trials.
CONCLUSION
Based on the present review of the evidence, we recommend that statins are appropriate in the primary prevention of CVD events, especially among patients whose risk profiles reflect those of patients in clinical trials, particularly high-risk patients with diabetes, hypertension and multiple risk factors. Due to the limited number of head-tohead studies published thus far, there is insufficient evidence to draw conclusions about the superiority of specific statins in primary prevention. The fact that the cardioprotective effect increases with the magnitude of the reduction in LDL-C should also be taken into account in the selection of a statin.
